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PGPUB-DOCUMENT-NUMBER: 20 02 0160933 
PGPUB-FILING-TYPE : new 
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INVENTOR- INFORMATION: 
NAME 

Benowitz, Larry I. 



CITY 

Newton Centre 
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□ 2. Document ID; US 20020160933 Al 

L3: Entry 2 of 3 File: dwpi Oct 31, 2002 

DERWENT-ACC-NO: 2003-32 8371 
DERWENT-WEEK : 2 0 0331 

COPYRIGHT 2004 DERWENT INFORMATION LTD 

TITLE: Producing neurosalutary effect, and treating neurological disorder, in a 
subject, by administering a therapeutically effective amount of a compound that 
modulates the activity of N-kinase, to the subject 

INVENTOR: BENOWITZ, L I 

PRIORITY-DATA: 2 OOlUS-0949200 (Septen^er 7, 2001), 2 0 0 OUS- 0 65 6915 (September 7, 2000) 
PATENT- FAMILY : 

^^^"^0 PUB-DATE LANGUAGE PAGES MAIN-IPC 

US 20020160933 Al October 31, 2002 020 A61K031/00 

INT-CL (IPC) : A61 K 3_l/00 

ABSTRACTED-PUB-NO: US20020160933A 
HAS I C-ABSTRACT : 

NOVELTY - Producing (Ml) a neurosalutary effect in a subject, and treating a subject 
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suffering from neurological disorder, involves administering a therapeutically 
effective amount of a compound (I) that modulates the activity of N-kinase, to the 
sub j ect . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the following: 

(1) identifying (M2) a compound capable of producing a neurosalutary effect in a 
subject, by contacting N-kinase or its biologically active fragment, with a test 
compound and determining the ability of the test compound to modulate the activity of 
N-kinase; 

(2) a compound capable of producing a neurosalutary effect in a subject identified by 
the above method; 

(3) an isolated N-kinase polypeptide (II) of the type that; 

(a) is present in neonatal brain tissue 

(b) is inhibited in the presence of 6-thioguanine 

(c) is activated in the presence of Mn+2 but not by Mg+2 or Ca+2 

(d) has a molecular weight of 49 kDa, and 

(e) is eluted from a Cibacron Blue column at a NaCl concentration of 1.5-1.75 M; 

(4) an antibody which is specifically reactive with an epitope of (II); 

(5) a fragment of (II) comprising at least 15 contiguous amino acids, and capable of 
eliciting an immune response; and 

(6) an isolated nucleic acid molecule (III) encoding a polypeptide comprising a 
sequence of 272 amino acids fully defined in the specification. 

ACTIVITY - Anticonvulsant; Cerebroprotective; Neuroprotective; Nootropic. 

No supporting biological data is given. 

MECHANISM OF ACTION - Modulator of N-kinase activity (claimed); Promotes neuronal 
survival, axonal outgrowth and neuronal regeneration; Intracellular mediator of 
axonal outgrowth. 

No supporting biological data is given. 

USE - Ml is useful for producing a neurosalutary effect, and thus for treating a 
subject e.g. mammal, preferably human, suffering from neurological disorder such as 
spinal cord injury (including monoplegia, diplegia, paraplegia, hemiplegia and 
quadriplegia) , epilepsy, stroke and Alzheimer's disease. The treatment method further 
involves making a first assessment of a nervous system function prior to 
administering (I) and making a second assessment of a nervous system function after 
administering (I) to the subject. The nervous system function is a sensory function, 
cholinergic innervation or vestibulomotor function (claimed) . 

(II) is useful as bait protein in a two- or three-hybrid assay, to identify other 
proteins, which bind to or interact with N-kinase. 
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DERWENT-ACC-NO: 2002-393816 
DERWENT-WEEK: 200451 

COPYRIGHT 2004 DERWENT INFORMATION LTD 

TITLE: Producing a neurosalutary effect in a subject e.g., one suffering from 
neurological disorder such as stroke, to treat the subject, by administering a 
compound that modulates activity of N-kinase 

INVENTOR: BENOWITZ, L I 

PRIORITY-DATA: 2 OOOUS-0 656915 (September 7, 2000) 
PATENT- FAMILY : 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

JP 2004523470 W August 5, 2004 077 A61K045/00 

WO 200220056 A2 March 14, 2002 E 042 A61K045/00 

AU 200187118 A March 22, 2002 000 A61K045/00 

EP 1315514 A2 June 4, 2003 E 000 A61K038/18 

INT-CL (IPC) : A61 K 9/10; A61 K 9/127; A61 K 38/18; A61 K 45/00; A61 £ VM^ Mi R 
9/12; A61 P 25/00; A61 P 25/02; A61 P 25/0_8; A61 P 2^/14; Ml 1 25/16; Ao^ P 25/1^; 
Ml Z :il/l.±r Mi £ 2V28; A6i P .43/00; C07 K 14/475; C07 K 16/40; Cl2 N 9/12; C_l_2 N 
i^/M; C12 Q i/M; :G01 N 33/15; GOl N 33/50; GOl N 33753 ;""' GO 1 n"""'33/ 5 66" 

ABSTRACTED-PUB-NO: WO 200220056A 
BASIC-ABSTRACT : 

NOVELTY - Producing (Ml) a neurosalutary effect in a subject e.g., a subject 
suffering from a neurological disorder, to treat the subject suffering from the 
neurological disorder, involving administering to the subject a compound (I) that 
modulates the activity of N-kinase, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

(1) an isolated N-kinase polypeptide (II) of the type that: is present in neonatal 
brain tissue; is inhibited in the presence of 6-thioguanine; is activated in the 
presence of Mn2+, but not by Mg2+ or Ca2+; has a molecular weight of approximately 49 
kDa; and is eluted from a Cibacron Blue column at a sodium chloride concentration of 
1.5-1.75 M; 

(2) an antibody (III) which is specifically reactive with an epitope of (II); 

(3) a fragment (IV) of (I), which comprises at least 15 contiguous amino acids, and 
is able to elicit an immune response; 

(4) an isolated nucleic acid molecule that encodes (II); and 

(5) a compound capable of producing a neurosalutary effect in a subject identified 
using (II) , 

ACTIVITY - Nootropic; neuroprotective; cerebroprotective; anticonvulsant; vulnerary; 
tranquilizer; antiparkinsonian; antimanic; antidepressant. 

MECHANISM OF ACTION - N-kinase activity modulator; neuronal survival modulator; 
neuronal regeneration modulator; neuronal axonal outgrowth of central nervous system 
neurons e.g., retinal ganglion cells, modulator (all claimed). 

No data given. 

USE - (I) is useful for producing a neurosalutary effect in a subject e.g., a subject 
suffering from a neurological disorder, to treat the subject (preferably, humans) 
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suffering from the neurological disorder. The neurosalutary effect is produced by 
modulating neuronal survival, modulating neuronal regeneration or modulating neuronal 
axonal outgrowth of central nervous system neurons e.g., retinal ganglion cells, in a 
subject suffering from a neurological disorder such as spinal cord injury 
characterized by monoplegia, diplegia, paraplegia, hemoplegia and quadriplegia, or 
suffering from epilepsy, stroke or Alzheimer's disease. 

{II) is useful for identifying a compound capable of producing a neurosalutary effect 
in a subject, preferably a compound which inhibits or stimulates the activity of N- 
MM-§,§,/„ which involves contacting (II) or its biologically active fragment with a 
test compound and determining the ability of the test compound to modulate the 
activity of N-kinase, thereby identifying a compound capable of producing a 
neurosalutary effect in a subject. The ability of the test compound to modulate the 
activity of N-kinase is determined by assessing the ability of the test compound to 
modulate N-kinase-dependant phosphorylation of a substrate. Optionally, (I) is 
identified using {II) by the following method which involves contacting (II) or its 
biologically active fragment, with a test compound, an N-kinase substrate {e.g., 
histone HF-1 protein), radioactive ATP (preferably gamma -32P) , and Mn2+; and 
determining the ability of the test compound to modulate N-kinase dependent 
phosphorylation of the substrate, thereby identifying a compound capable of producing 
a neurosalutary effect in a subject. (II) used in the methods described above is 
preferably a recombinantly produced human N-kinase . Optionally, (II) is bovine N- 
kinase purified from a bovine source. The methods further involve determining the 
ability of the test compound to modulate axonal outgrowth of central nervous system 
neuron (all claimed) . 

{Ml) is useful for treating a neurological disorder such as dementia's related to 
Alzheimer's disease, Parkinson's disease, senile dementia, Huntington's disease, 
Creutzf eldt-Jakob disease, Korsakoff's psychosis, mania, anxiety disorders, 
obsessive-compulsive disorder, anxiety, bipolar affective disorder. The methods are 
useful for preventing or treating neurological deficits in embryos or fetuses in 
utero, in premature infants, or in children with need of such treatment, including 
those with neurological birth defects. (I) is also useful for modulating activity of 
N-kinase, in vitro to modulate axonal outgrowth in vitro. 
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Spatio-temporal images of growth-factor-itiduced activation of Ras and Rapl 

Nature. 2001 Jun 28;41 1(6841):1065-8. 
PMID: 1 1429608 [PubMed - indexed for MEDLINE] 

□ 2: Mmnem^^KP, Lee D, Zh(^ Related Articles. LI 

Transcriptional responses to growth factor and G protein-coupled receptors in 
PC12 cells: comparison of alpha(l)-adrenergic receptor subtypes. 

JNeurochem. 2000 Jun;74(6):2392-400. 
PMID: 10820200 [PubMcd - indexed for MEDLINE] 
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ErbB-4 activation promotes neurite outgrowth in PC 12 cells. 

J Neurochem. 2000 Mar;74(3): 979-87. 
PMID: 10693928 [PubMed - indexed for MEDLINE] 

□ 4: Ma]]iata SK, Mahata M, Wu LL Pamier RJ. O'Connor DT. 

Neurotrophin activation of catecholamine storage vesicle protein gene 
expression: signaling to chromogranin a biosynthesis. 

Neuroscience. 1999 Jan;88(2):405-24. 
PMID: 10197763 [PubMed - indexed for MEDLINE] 

I 5: Swar.son KD. Taylor LK, Ilaugg L„ Burlingamc AL, Laaidreth GE. Related Articles, 



Transcription factor phosphorylation by pp90(rsk2). Identification of Fos kina 
and NGFI-B kinase I as pp90(rsk2). 

J Biol Chem. 1999 Feb 5;274(6);3385-95. 

PMID; 9920881 [PubMed - indexed for MEDLINE] 



□ 6: Williams NG. Zhono IT. Minneman KP 



Related Articles, u 



Differential coupling of alphal-, alpha2-, and beta-adrenergic receptors to 
mitogen-activated protein kinase pathways and differentiation in transfected 
PC12 cells. 

J Biol Chem. 1998 Sep 18;273(38):24624-32. 
PMID: 9733758 [PubMed - indexed for MEDLINE] 



□ 7: Gnme.s ML. Beattie E. X4oblev WC. 
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A signaling organelle containing the nerve growth factor-activated receptor 
tyrosine kinase, TrkA. 

Proc Natl Acad Sci U S A. 1997 Sep 2;94(I8):9909-14. 
PMID: 9275225 [PubMed - indexed for MEDLINE] 
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Opposing effects of ERK and JNK-p38 MAP kinases on apoptosis. 

Science. 1995 Nov 24;270(5240): 1326-31. 
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Nerve growth factor-activated protein kinase N modulates the cAMP-depende 
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J Neurosci Res. 1995 Jan 1 ;40(1): 108-16. 

PMID: 7714918 [PubMed - indexed for MEDLINE] 
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NGF and other growth factors induce an association between ERKl and the 
NGF receptor, gpHOprototrk. 

Neuron. 1992 Dec;9(6): 1053-65. 

PMID: 1463607 [PubMed - indexed for MEDLINE] 
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Nerve growth factor-activated protein kinase N. Characterization and rapid 
near homogeneity purification by nucleotide affinity-exchange 
chromatography, 

J Biol Chem. 1992 Oct 25;267(30):21663-70. 
PMID; 1400478 [PubMed - indexed for MEDLINE] 
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6-Methylmercaptopurine riboside is a potent and selective inhibitor of nerve 
growth factor-activated protein kinase N. 

JNeurochem. 1992 Feb;58(2):700-8. 

PMID: 1309569 [PubMed - indexed for MEDLINE] 
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Differential inhibition of nerve growth factor responses by purine analogues: 
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Cell -free detection and characterization of a novel nerve growth factor- 
activated protein kinase in PC12 cells. 
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Related Articles, i 



Cell-free detection and characterization of a novel nerve growth 
factor-activated protein kinase in PC 12 cells. 

Rowland EA, Muller TH, Goldstein M, Greene LA. 

We have developed a cell -free assay to detect and characterize nerve growth 
factor (NGF)-activated protein kinase activity. Cultured PC12 cells were brief] 
exposed to NGF, and extracts of these were assayed for phosphorylating activi 
using exogenously added tyrosine hydroxylase as substrate. Tyrosine hydroxy] 
was employed since it is an endogenous substrate of NGF-regulated kinase 
activity and is activated by phosphorylation. In the cell-free assay, extracts 
prepared from NGF-treated cells yielded a 2-3 -fold greater incorporation of 
phosphate into tyrosine hydroxylase as compared with extracts of control, NG] 
untreated cells. Activation did not occur, however, if NGF was added directly 
cell extracts. The NGF-stimulated phosphorylating activity appeared to be due 
regulation of a protein kinase rather than of a phosphoprotein phosphatase. 
Characterization of the kinase (designated as kinase N) showed that it is solubl 
is detectably activated within 1-3 min after cells are exposed to NGF and 
maximally activated by 10 min, is half-maximally activated with 0.5 nM NGF 
and maximally activated with 1 nM NGF, is detectable in the presence of eithe 
Mg2+ or Mn2+ but does not require Ca2+ does not require nonmacromolecul; 
cofactors, can use hi stone HI as a substrate, and exhibits a 2-fold increase in 
apparent Vmax in response to NGF but does not undergo a significant change 
apparent Km for either ATP or GTP. A number of characteristics of kinase N 
were assessed including susceptibility to inhibitors, substrate specificity, cofac 
requirements, ATP dependence, and lack of down-regulation by prolonged 
expose to a phorbol ester. These studies indicated that it lacks tyrosine kinase 
activity and is distinct from a variety of well -characterized protein kinases 
including cAMP-dependent protein kinase, protein kinase C (Ca2+/phospholip 
dependent enzyme), Ca2+/calmodulin-dependent kinase, and casein kinase II. 
Preliminary purification data show that the kinase has a basic pi and that it has 
apparent Mr of 22,000-25,000. The only amino acid in tyrosine hydroxylase 
found to be phosphorylated by the semipurified kinase is serine. 

PMID: 3584124 [PubMed - indexed for MEDLINE] 
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Nerve growth factor-activated protein kinase N. Characterization 
and rapid near homogeneity purification by nucleotide affinity- 
exchange chromatography. 

Volonte C, Greene LA. 

Department of Pathology, College of Physicians and Surgeons, Columbia 
University, New York, New York 10032. 

Protein kinase N (PKN) is a protein kinase rapidly activated by nerve growth 
factor (NGF) and other agents in PC12 pheochromocytoma and additional cell 
types. PKN is selectively inhibited by purine analogs, and this property has 
served both as a diagnostic for PKN activity and to establish its apparent 
involvement in certain pathways of the NGF mechanism of action. The presen 
work has focused on further characterization, identification, and purification o: 
NGF-activated PKN. We show here that PKN can be substantially enriched by 
elution from ion exchange resins with ATP. We exploited this novel technique 
(nucleotide affinity exchange chromatography) to devise two alternative isolat 
schemes for PKN. One utilizes sequential chromatographic steps and provides 
preparation that is apparently 60% homogeneous for PKN and represents a tot; 
enrichment of approximately 10,000-fold. The other is a single column proced 
and includes prewashes with NAD. This method yields material that is about 5 
10% homogeneous for PKN, requires about 1 h, and can be applied to multiple 
samples in parallel. The ATP elution technique furthermore distinguishes NGI 
regulated from basal PKN activity and thereby suggests the presence of distinc 
PKN isoforms. The applications of sucrose gradient centrifugation, gel filtratic 
chromatography, sodium dodecyl sulfate-polyacrylamide gel electrophoresis 
(SDS-PAGE)/silver staining, affinity labeling with 8-azido-ATP/SDS-PAGE, , 
autophosphorylation (after SDS-PAGE, blotting and renaturation) all indicate ■ 
PKN has an apparent molecular mass of 45-47 kDa and is mainly monomeric i 
solution. These and additional properties appear to distinguish PKN from man^ 
previously described protein kinases. 



PMID: 1400478 [PubMed - indexed for MEDLINE] 
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Nerve growth factor-activated protein kinase N modulates the 
cAMP-dependent protein kinase. 

Volonte C, Greene LA, 

Department of Pathology, College of Physicians and Surgeons of Columbia 
University, New York, New York. 

Protein kinase N (PKN) is a serine/threonine protein kinase rapidly activated b 
nerve growth factor (NGF) and other agents in various cell lines. The possible 
involvement of PKN in the multiple pathways of the NGF mechanism of actio; 
was previously established through the use of purine analogs, some of which a 
apparently specific inhibitors of this kinase. Since aPKN-like activity is 
modulated in several cell lines by cAMP analogs and this activation requires tl 
activity of cAMP-dependent protein kinase, the aim of the present work is to 
investigate possible interactions between PKN and C-PKA. Pre-incubation of 1 
two kinases in the presence of ATP leads to potentiated phosphorylation of 
histone HFl, Kemptide (a substrate for C-PKA, but not for PKN), and several 
additional substrates. This augmented phosphorylating activity is insensitive tc 
thioguanine (an inhibitor for PKN, but not for C-PKA) and is suppressed both 
the Walsh inhibitor and by the regulatory subunit of PKA. PKN-pretreated C- 
PKA shows a significant decrease in Km for Kemptide and a substantial increc 
in Vmax. C-PKA and PKN are widely expressed enzymes and the possibility c 
PKN-dependent modulation of PKA in intact cells would therefore have 
biological implications for signal transduction mechanisms. 
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Related Articies, [ 



A signaling organelle containing the nerve growth factor-activate 
receptor tyrosine kinase, TrkA. 

Grimes ML, Beattie E, Mobley WC. 

Department of Biochemistry, Massey University, Palmerston North, New 
Zealand. M.L.Grimes@Massey.ac.NZ 

The topology of signal transduction is particularly important for neurons. 
Neurotrophic factors such as nerve growth factor (NGF) interact with receptor 
distal axons and a signal is transduced by retrograde transport to the cell body 
ensure survival of the neuron. We have discovered an organelle that may accoi 
for the retrograde transport of the neurotrophin signal. This organelle is derivei 
from endocytosis of the receptor tyrosine kinase for NGF, TrkA. In vitro 
reactions containing semi -intact PC 12 cells and ATP were used to enhance 
recovery of a novel organelle: small vesicles containing internalized NGF bou] 
to activated TrkA. These vesicles were distinct from clathrin coated vesicles, 
uncoated primary endocytic vesicles, and synaptic vesicles, and resembled 
transport vesicles in their sedimentation velocity. They contained 10% of the t( 
bound NGF and almost one-third of the total tyrosine phosphorylated TrkA. 
These small vesicles are compelling candidates for the organelles through whi< 
the neurotrophin signal is conveyed down the axon. 
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Nerve growth factor (NGF) responses by non-neuronal cells: 
detection by assay of a novel NGF-activated protein kinase. 

Volonte C, Greene LA, 

Department of Pathology, College of Physicians and Surgeons, Columbia 
University, New York, New York 10032. 

Past work described the partial purification and characterization of a novel seri 
protein kinase activity designated protein kinase N (PKN) that is activated by 
nerve growth factor (NGF) in cultured PC12 cells [Rowland et al. (1987) J. Bi< 
Chem. 262; 7504-7513]. We have now devised a rapid, sensitive technique for 
partially purifying and assaying PKN activity in cell extracts. This methodoloj 
was applied to the IARC-EW-1 osteosarcoma and several additional non-neun 
cell lines that possess NGF receptors but that lack both morphological and a 
variety of additional biochemical responses to NGF. In each case, NGF 
significantly elevated PKN activity. The assay also revealed activation of PK^ 
activity in IARC-EW-1 cells by additional agents, including epidermal grov^h 
factor, fibroblast growth factor, phorbol ester, and a cAMP analog. Also tested 
were an NGF-receptor-deficient PC 12 cell variant and sublines thereof into wl 
human NGF receptors had been introduced [Hempstead et al (1989) Science 2 
373-375]. Acquisition of the NGF receptors resulted in NGF-activatable PKN 
activity. These findings indicate that detection of PKN activity may serve as a 
sensitive means to test NGF responsiveness in cells lacking macroscopic 
responses to the factor and that non-neuronal cells may be useful for studying 
primary signaling events in the NGF mechanism of action. 

PMID: 2159763 [PubMed - indexed for MEDLINE] 
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jun-NH2-terminal kinase activation mediated by UV-induced DN 
lesions in melanoma and fibroblast cells. 

Adler V, Fuchs SY, Kim J, Kraft A, King MP, Pelling J, Ronai Z, 

Molecular Carcinogenesis Program, American Health Foundation, Valhalla, N 
York 10595, USA. 

jun-NH2 -terminal kinase (JNK) belongs to a family of protein kinases that 
phosphorylates c-Jun, ATF2, and Elkl in response to various forms of stress 
including UV irradiation and heat shock. Although in previous studies we hav( 
demonstrated the importance of membrane components for JNK activation by 
irradiation, here we have elucidated the role of DNA damage in this response, 
show that in vitro-irradiated or sonicated DNA that is added to proteins prepar 
from UV-treated cells can further induce JNK activation in a dose-dependent 
manner. When compared with UV-B (300 nm), UV-C (254 nm), which is bett* 
absorbed by the DNA, is significantly more potent in activating JNK. 
Furthermore, when wavelengths lower than 300 nm were filtered out, UV-B w 
no longer able to activate JNK . With the aid of melanoma and fibroblast cells, 
which exhibit different resistances to irradiation and require different UV dose 
generate the same number of DNA lesions, we demonstrate that above a threst 
level of 0.45 lesions and up to 0.75 lesions per 1875 bp, the degree of JNK 
activation correlates with the amount of lesions induced by UV-C irradiation. 
Finally, to explore the role of nuclear and mitochondrial DNA (mtDNA) in 
mediating JNK activation after UV irradiation, we have used cells that lacks 
mtDNA. Although the lack of mtDNA did not impair the ability of UV to acti^ 
JNK, when enucleated, these cells had lost the ability to activate JNK in respoi 
to UV irradiation. Overall, our results suggest that DNA damage in the nucleai 
compartment is an essential component that acts in concert with membrane- 
anchored proteins to mediate c-Jun phosphorylation by JNK. 
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UV irradiation and heat shock mediate JNK activation via altern; 
pathways. 

Adler V, Schaffer A, Kim J, Dolan L, Ronai Z. 

Molecular Carcinogenesis Program, American Health Foundation, Valhalla, N 
York 10595, USA. 

To elucidate cellular pathways involved in Jun-NH2-terminal kinase (JNK) 
activation by different forms of stress, we have compared the effects of UV 
irradiation, heat shock, and H202. Using mouse fibroblast cells (3T3-4A) we 
show that while H202 is ineffective, UV and heat shock (HS) are potent indue 
of JNK. The cellular pathways that mediate JNK activation after HS or UV 
exposure are distinctly different as can be concluded from the following 
observations: (i) H202 is a potent inhibitor of HS-induced but not of UV-indu^ 
JNK activation; (ii) Triton X-lOO-treated cells abolish the ability of UV, but n( 
HS, to activate JNK; (iii) the free radical scavenger N-acetyl cysteine inhibits I 
but not HS-mediated JNK activation; (iv) N-acetylcysteine inhibition is blocke 
by H202 in a dose-dependent manner; (v) a Cockayne syndrome-derived cell ] 
exhibits JNK activation upon UV exposure, but not upon HS treatment. The 
significance of Jun phosphorylation by JNK after treatment with UV, HS, or 
H202 was evaluated by measuring Jun phosphorylation in vivo and also its 
binding activity in gel shifts. HS and UV, which are potent inducers of JNK, 
increased the level of c-Jun phosphorylation when this was measured by [32P] 
orthophosphate labeling of 3T3-4A cultures. H202 had no such effect, Althou 
H202 failed to activate JNK in vitro and to phosphorylate c-Jun in vivo, all thj 
forms of stress were found to be potent inducers of binding to the API target 
sequence. Overall, our data indicate that both membrane-associated componen 
and oxidative damage are involved in JNK activation by UV irradiation, whert 
HS-mediated JNK activation, which appears to be mitochondrial-related, utiliz 
cellular sensors. 
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A peptide encoding the c-Jun delta domain inhibits the activity of 
c-jun amino-terminal protein kinase. 

Adier V, Unlap T, Kraft AS. 

Division of Hematology/Oncol ogy, University of Alabama, Birmingham 3529 

Evidence suggests that the c-Jun protooncogene delta (delta) domain (amino ai 
3 1-60) helps regulate the transcriptional activating capacity of c-Jun by 
modulating the amino-terminal phosphorylation of this protein. By using a 
peptide encoding the delta domain and purified amino-terminal c-Jun protein 
kinase, we demonstrate that the delta domain peptide inhibits phosphorylation 
the amino terminus of both c-Jun and the related protein JunD. The delta doma 
peptide inhibited the activation of the c-Jun amino-terminal protein kinase by 
phorbol esters in permeabilized U937 leukemic cells. Mutation of c-Jun follow 
by transfection into U937 leukemic cells demonstrated that partial deletions of 
delta domain are sufficient to block phosphorylation of the amino terminus of ■ 
Jun. In vitro deletion of the amino-terminal (amino acids 3 1-44) half of the del 
domain inhibited the phosphorylation of c-Jun. However, deletion of the 
carboxyl-terminal (amino acids 45-60) half only partially inhibited c-Jun 
phosphorylation. Therefore, these results indicate that the delta domain sequen 
is an important regulator of c-Jun amino-terminal phosphorylation. 
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Affinity-purified c-Jun amino-terminal protein kinase requires 
serine/threonine phosphorylation for activity. 

Adler V, Polotskaya A, Wagner F, Kraft AS. 

Division of Hematology/Oncology, University of Alabama, Birmingham 3529 

The addition of phorbol esters to U937 leukemic cells stimulates the 
phosphorylation of c-Jun on serines 63 and 73. To isolate the protein kinase 
which stimulates this phosphorylation, we have used heparin-Sepharose 
chromatography followed by affinity chromatography over glutathione- Sep hai 
beads bound with a fusion protein of glutathione S-transferase and amino acid; 
89 of c-Jun (GST-c-Jun). Using this procedure we purify a 67-kDa protein whi 
is capable of phosphorylating GST-c-Jun as well as the complete c-Jun protein 
By making mutations in serines 63 and 73 and then creating a fusion protein w 
GST (GST-c-Jun mut), we demonstrate that this protein kinase specifically 
phosphorylates these sites in the c-Jun amino terminus. Treatment of purified ( 
Jun amino-terminal protein kinase (cJAT-PK) with phosphatase 2A inhibits its 
ability to phosphorylate GST-c-Jun. This inactivated enzyme can be reactivate 
by phosphorylation with protein kinase C (PKC), although PKC is not capable 
phosphorylating the GST-c-Jun substrate. Because v-Jun cannot be 
phosphorylated in vivo, we compared the ability of cJAT-PK to bind to GST-\ 
Jun or GST-c-Jun mut. The cJAT-PK bound 50-fold better to GST-c-Jun mut 1 
GST-v-Jun suggesting that the delta domain which is missing in v-Jun plays a 
role in binding the cJAT-PK. These results suggest that there is a protein kinas 
cascade mediated by protein phosphatases and PKC which regulates c-Jun 
phosphorylation. 
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Identification of a human brain-specific isoform of mammalian 
STE20-like kinase 3 that is regulated by cAMP-dependent proteii 
kinase. 

Zhou TH, Ling K, Guo J, Zhou H, Wu YL, Jing Q, Ma L, Pei G. 

Shanghai Institute of Cell Biology, Chinese Academy of Sciences, 320 Yue Y; 
Road, Shanghai 200031, People's RepubUc of China. 

A novel isoform of mammalian STE20-Hke kinase 3 (MST3) with a different t 
coding region from MST3, termed MST3b, was identified by searching throug 
expressed sequence tag data base and obtained by rapid amplification of cDN^ 
5'-ends. MST3b was assigned to the long arm of human chromosome 13, 
D13S159-D13S280, by use of the National Center for Biotechnology Informal 
sequence-tagged sites data base. Reverse transcript! on-polymerase chain reacti 
and Northern blot analysis with a probe derived from 5' distinct sequence of 
MSTSb revealed that the expression of MST3b mRNA is restricted to the braii 
in contrast to ubiquitous distribution of MST3 transcript. Western analysis 
confirmed the brain-specific expression of MST3b protein. In situ hybridizatio 
of rat brain sections with a MST3b-specific probe indicated that MST3b is wic 
expressed in different brain regions, with especially high expression in 
hippocampus and cerebral cortex. When expressed in human embryonic kidne 
293 (HEK293) cells, MST3b effectively phosphorylated myelin basic protein, 
well as undergoing autophosphorylation. Interestingly, expression of 1V1ST3, bi 
not MST3b, in HEK293 cells was able to activate the endogenous p42/44 
mitogen-activated protein kinase (MAPK) up to 4-fold, whereas neither isofori 
activated p38 MAPK under the same conditions. Further experiments 
demonstrated that MST3b, but not MST3, was effectively phosphorylated by 
activation of cyclic AMP-dependent protein kinase (PKA) in both in vivo and 
vitro assays. The mutation of Thr-18 into Ala in MST3b (T18A), a putative PB 
phosphorylation site that is absent in MST3, abolished its phosphorylation by 
PKA, Consequently, expression of the T18A mutant in HEK293 cells led to 
partial activation of p42/44 MAPK, indicating that MST3b is under the regulal 
of PKA. Taken together, our data provide evidence that the two isoforms of 
STE20-Hke kinase 3 are differentially distributed and regulated. 
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